Although, the fair amount of works in sentiment analysis (SA) and opinion mining (OM) systems in the last decade and with respect to the performance of these systems, but it still not desired performance, especially for morphologically-Rich Language (MRL) such as Arabic, due to the complexities and challenges exist in the nature of the languages itself. One of these challenges is the detection of idioms or proverbs phrases within the writer text or comment. An idiom or proverb is a form of speech or an expression that is peculiar to itself. Grammatically, it cannot be understood from the individual meanings of its elements and can yield different sentiment when treats as separate words. Consequently, In order to facilitate the task of detection and classification of lexical phrases for automated SA systems, this paper presents AIPSeLEX a novel idioms/ proverbs sentiment lexicon for modern standard Arabic (MSA) and colloquial. AIPSeLEX is manually collected and annotated at sentence level with semantic orientation (positive or negative). The efforts of manually building and annotating the lexicon are reported. Moreover, we build a classifier that extracts idioms and proverbs, phrases from text using n-gram and similarity measure methods. Finally, several experiments were carried out on various data, including Arabic tweets and Arabic microblogs (hotel reservation, product reviews, and TV program comments) from publicly available Arabic online reviews websites (social media, blogs, forums, e-commerce web sites) to evaluate the coverage and accuracy of AIPSeLEX.
INTRODUCTION
Most of the current researches are now focusing on the area of sentiment analysis and opinion mining as the amount of internet documents increasing rapidly and where the Internet has become an area full of important information, views and meaningful discussions. The social media, blogs, forums, ecommerce web sites, etc. encourages people to share their opinion, emotions and feelings publicly which considered as very valuable information in the decision making process. These reasons make the statistical studies to evaluate the products, famous people and important topics are required and influential. SA is the computational study of how opinions, attitudes, emotions and perspectives are expressed in text; furthermore, it contains many methods and techniques that extracting this kind of evaluative information from large datasets [1] . SA can recognize the writer"s feelings as expressed in positive or negative comments, by analyzing un-readable large numbers of documents. Extensive syntactic and semantic patterns enable us to detect sentiment expressions and its orientation (sentiment polarity) which in turn used to identify whether the subjective text is positive (e.g., it is an amazing camera!), negative (e.g., I hate this cell phone) or neutral (e.g., I"ll watch this film soon). A lot of work has been conducted in the last decade to implement sentiment analysis systems in different languages with good performance and promising, such as [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] and others, these work are used different resources such as sentiment lexicons and tagged corpus to perform their tasks, But the need of building these resources are still ongoing, especially for morphologically-Rich language (MRL) such as Arabic, due to the complexities and challenges exists in the nature of the languages itself. One of these challenges is idioms, proverbs, saying, etc. In fact, most idioms express strong opinions and can be very informative [15] , e.g., "cost an arm and a leg" which mean to be very expensive, "pinch pennies" which mean to spend as little money as possible, for
Arabic idioms e.g. " ‫صدر٘‬ ‫"أثهج‬ "cool my breast (chest)" which mean to give relief or comfort or bring hope for good news. Some people may prefer to be explicit and express their thoughts directly; preferring to use words and sentences in their literal sense. On the other hand, others prefer to be somewhat implicit and indirect, using idioms, sayings or proverbs leave a greater impact on the audience or maybe to capture their attention via presenting a funny, sarcast or a metaphorical expression [16] . Idioms and proverbs can be a sentence or part of a sentence (phrase), they are considered as one class of figurative expressions which occur in all expressions of at least two words which cannot be understood literally and which function as a unit semantically. In sentiment analysis, there are two main requirements are necessary to improve sentiment analysis effectively in any language and genres; high coverage sentiment lexicons and tagged corpora to train and test the sentiment classifier [17] . Due to the lack of universal sentiment resources available for sentiment classification, in addition, human-labeled resources for each domain are costly and difficult, and the manual annotation is very expensive and time consuming. Also, to the best of our knowledge, there are no idioms/proverbs sentiment lexicons on MSA and colloquial; therefore, we present AIPSeLEX a large scale idioms/proverbs sentiment lexicon for sentiment analysis and opinion mining purposes. All the efforts that have been performed for the construction and annotation of this lexicon have been explained in details. Also the lexicon has been tested on different data, including Arabic tweets and Arabic microblogs (hotel reservation, product reviews, and TV program comments) to measure the lexicon coverage.
More than 3632 public idioms and proverbs are annotated. Although this task is time consuming, it is only a one-time effort and the annotated idioms can be used by the community. This research is concerned on MSA and Egyptian dialect where, MSA considered as the standard that commonly used by the Arab countries and Egyptian colloquial language is the most widely understood Arabic dialects [18] as will mention in the next section.
The remaining of the paper organized as follows: section2 Arabic language and challenges; section3 describes the data resources and lexicon construction of this work, also describes the techniques and methods used for detection and extraction idiom from text; section4 related the work of this area; and section5 the conclusion and our future work. . MSA considered as the standard that commonly used in books, newspapers, news broadcast, formal speeches, movies subtitles, etc. of the Arabic countries and Egyptian dialects commonly known as Egyptian colloquial language is the most widely understood Arabic dialects [18] . This research is concerned about MSA and the Egyptian dialect. The complexity here is that all the natural language processing approaches that has been applied to most languages, is not valid for applying on Arabic language directly. The text needs much manipulation and preprocessing before applying these methods. The main challenging aspects of sentiment analysis and opinion mining exist with use of other types of words, sentiment lexicon construction, dealing with negation, degrees of sentiment, complexity of the sentence/document, words in different contexts, etc.
ARABIC LANGUAGE AND CHALLENGES

CORPUS AND IDIOM LEXICON 3.1 Data collection
The data collection is built for developing and testing includes Arabic tweets, product reviews, hotel reservation comments and TV program comments. Thousands of tweets have been collected using twitter search Application Interface (API 3 ) with query "lang=ar" to restrict tweets to Arabic once, also thousands of Arabic comments and reviews are collected from different microblogs and forum websites such as http://www.booking.com , http://forums.fatakat.com, http://ejabat.google.com/, etc. Then, approximately 3600 topics are randomly selected from the collected set using two native Arabic speakers. The selected data is performed according to specific conditions; Sentiment, hold one opinion, MSA, Egyptian dialect, not sarcastic, no insult, subjective and contains idiom or proverb or saying. The selected data are cleaned in a pre-processing steps such as normalization (unified Arabic characters and remove all diacritics such as
removing foreign characters (symbols, numbers) and reducing elongation (detecting both repeated uni-gram and bi-gram character pattern). e.g. ‫"جًٛٛٛٛٛٛم"‬ (gamiiiiiiil), ‫"ْاْاْا"‬ (hahaha).
Lexicon construction and labeling
Since this research is concerned on the Arabic language and Egyptian colloquial and most internet users who write in these languages are expressing their opinions and feelings with sarcastic way, old wisdom, old saying and idioms, which exceeded more than 20% of the total opinions (as noticed in our data). The sarcastic sentences are excluded because it is hard to deal with, e.g., "What a great car! It stopped working in two days." Sarcasms are not so common in consumer reviews about products and services, but are very common in political discussions, which make political opinions hard to deal with [20] . But, there are a lot of phrases which represent old wisdoms and popular idioms/proverbs that people used to use it in their comments to represent their opinion directly as shown in Table1. These phrases cannot be neglected, it gives different meanings when it segmented or translated by dictionaries, therefore, there must be a glossary or lexicon covering these terms and phrases. The absence of these lexicons motivate us to build a phrase lexicon contains sentiment idioms and proverbs for MSA and Egyptian dialect.
A (32785) idioms/proverbs are collected from websites and books that specialized in this area, such as [21] [22] [23] [24] [25] , in the time period starting from January 2014 to September 2014. We select (3632) phrases which are sentiment and commonly used, The phrases are selected and annotated manually as: positive (PO) and negative (NG) sentiment using three raters (native speakers) specialized in Arabic and linguistic knowledge of age between 30 and 40 where conflicts of tagging are resolved using the majority voting principle where the difference is discussed and a total agreement is eventually reached. The inter-annotator agreement in terms of Kappa (K) is measured. The overall observed agreement is 98%. Kappa determines the quality of a set of annotations by evaluating the agreement between annotators. The current standard metric used for measuring inter-annotator agreement on classification tasks is the Cohen Kappa statistic [26] . In the examples of Table1, there are not any sentiment words, and the classifiers will labeled them as neutral sentiment although they express a negative sentiment. It is clear in the phrase " ‫انكرار‬ ‫يفراح‬ ‫انقط‬ ‫"ذسهٛى‬ of the first example which translated to "deliver the key of Karar to the cat" when translated by dictionaries in spite of it means "Give the thief the key of the safe" which expresses negative sentiment, also the phrase " ‫فرعٌٕ‬ ‫طهع‬ ‫يٕسٙ‬ ‫"افركرَاِ‬ of the second example, which translated to "we thought he was Moses became Pharaoh" when translated by dictionaries, although it means, "what we thought that he was a good man, he becomes a very bad man" which expresses negative sentiment. These phrases are idioms or proverbs and must be detected and classified by the classifier using some sort of idioms lexicon such as AIPSeLEX. AIPSeLEX consists of four columns as shown in Table2: Arabic idiom, English translation, Buckwalter transliteration and sentiment polarity. 
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Detection and extraction
We built a technique for detecting and extracting idioms and proverbs from text to measure the coverage of AIPSeLEX and the accuracy of detecting and extracting these idioms. The algorithm consists of two steps, namely; detection step and extraction step. In detection step; N-gram and lexica similarity techniques are used for idiom detection. First, all possible bi-gram to sixgram phrases are extracted from the topic as most Arabic idioms/proverbs not less than two words and measure the similarity between the extracted phrases and the idioms in the lexicon using cosine similarity [27] . Cosine similarity measure the similarity between two texts, given the value of range (1,-1), value of (1) for identical texts and (-1) for opposite texts. The similarity between two texts t1, t2 is given by:
Where t 1 , t 2 is the two texts, n is the total number of terms in t 1 , t 2 , w i,t1 , w i,t2 is the term (i) in t 1 , t 2
The detected phrase is considered as candidate idioms when its cosine similarity value is more than (0.7) which mean that more than half of its terms are similar. Actually, many experiments are performed with different thresholds till we noticed that 0.7 yield best results. Another similarity measure method is applied which is Levenshtein distance (Edit distance) [28] to determine the correct idiom phrase from the candidate phrases and to remove noise phrases (extra phrases not an idiom and with cosine similarity more than or equal 0.7) as shown in Table3. Levenshtein distance is a string metric for measuring the difference between two sequences of text. It is the min number of single character edits required to change one word into another using three actions (insert (Add), delete (Del), substitution (Sub)). So, the bigger the return value is, the less similar the two words are because the different words take more edits than similar one. Mathematically, the Levenshtein distance between two strings (a,b) is given by: Translation: "I said it and repeat it, the problem is not in the revolution, who revolted died, but in the existing rule Qaraqush"
Topic2: "  ‫اَا‬  ‫يثكرْص‬  ‫حد‬  ‫قد‬  ‫اتٕ‬  ‫ذرٚكّ‬  ‫كالعة‬  ‫نكٍ‬  ْٕ  ‫يحررو‬  ‫طثعا‬  ‫فٙ‬  ‫يٕاقفّ‬  ‫يٛدٔ‬  ‫انسيهكأ٘‬  ‫يص‬  ‫عاجثّ‬  ‫ذرٚكّ‬  ‫اَا‬  ‫زيهكأّٚ‬  ‫ٔتقٕنك‬  ‫ٚارٚرٓا‬  ‫جاتد‬  ‫راجم‬  ‫" Many experiments are performed using cosine similarity only and using Levenshtein distance only and we found that the combination of the two similarity measures yields the best results as shown in Table4, which define and detect the correct idioms/proverbs from the text and discard all wrong and noisy phrases. In extraction step; a heuristic rules are applied to the topic that contains idioms to prevent redundancy in the classification process of sentiment analysis systems. Specifically, the detected idioms and proverbs are replaced with text masks. For example, the idiom "crocodile tears", known to have negative (NG) sentiment polarity, should be replaced by (NG_Phrase), similarly replaced (PO_Phrase) by the idiom or proverbs that have positive sentiment. This step is very helpful in the sentiment polarity detection process of the sentiment analysis and opinion mining systems. For example, in un-supervised approaches a range of sentiment values from -3 to +3 assigned to idioms and a range of sentiment values from -1 to +1 assigned to sentiment words, etc. the net polarity of the topic can be obtained from the sign of the net score produced from all assigned values, if the net score is negative then the sentiment polarity is (NG) and vice versa. For supervised approaches it can be used in the training process, to learn the classifier that the existence of these masks increases the negativity or positivity of the topic
RELATED WORK
There has been a fair amount of work on sentiment analysis in different languages as it becomes a field of interest in the last decade. Some of the recent research has been used the idioms lexicon in their work such as: Xiaowen in [29] build an opinion mining system for customer reviews on eight (8) products using a lexicon-based approach. They used sentiment word lexicon and idiom lexicon and many features for detecting and extracting sentiment patterns from text. They manually collected more than 1000 English idioms for their lexicon. They noted that, most idioms express strong opinions although its collection and annotation is time consuming. Song and Wang in [1] built an unsupervised sentiment classifier for detecting and extracting Chinese idioms from text. They collected 24395 Chinese idioms and selected 8160 instances labeled with positive and negative classes to construct their sentiment Chinese idiom lexicon. The lexicon used to train the classifier. They evaluate their classifier and their lexicon coverage using three publicly available Chinese reviews annotated corpus of three domains (book, hotel and notebook PC). Another sentiment analysis system (pSenti) is presented by [30] . They proposed a hybrid approach of lexicon-based approach and machine learning approach to detect the sentiment polarity and calculate the polarity strength on movie reviews and software reviews. The hybrid approach achieves high accuracy using a sentiment word lexicon and a list of 40 English idioms, 116 emoticons. They calculate the polarity strength of the text by assign a score to sentiment pattern, [-1, Another different work such as in [15] proved the informativity of Arabic idioms and proverbs in context. They applied a linguistic analysis of some Arabic proverbs taken from the Palestinian culture in terms of sound features, cohesion and lexical expressions showing how the uniqueness of their structure and content make them informative and interesting.
CONCLUSION AND FUTURE WORK
In this paper, we presented AIPSeLEX an idioms/proverbs sentiment lexicon of modern standard Arabic and Egyptian dialects for sentiment analysis (SA) classification tasks. We report the manual efforts that performed to build the first release of AIPSeLEX lexicon using many idioms/proverbs that are collected from different websites and books that are specialized in this area. Given the complexity, expensive and time-consuming of manual collection and annotation tasks, only 3632 idioms and proverbs are annotated. Also, the techniques and methods applied for testing the coverage and quality of the lexicon which achieved more than 90% coverage are explained. Experiments and studies proved that this lexicon will improve the sentiment classification process, and this is what already been achieved. Indeed, the lexicon is now used in Arabic sentiment analysis system (under development) and we believe it will be very useful.
For future work, we will continue in this line of research by improving our lexicon with further expansion by adding more annotated sentiment idioms, proverbs, saying and old wisdoms. Finally, this paper presents an Arabic resource that will be available to the scientific community that can be used in sentiment analysis and opinion mining purposes.
